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Table 1 Thermal Decomposition Data for the Title Complexes in Dynamic Nitrogen from TG-DTG-DSC Analysis

(measured at 8=5C - min~')

. DSC temp/C TG-DTG temp/C* mass loss/ % probably expelled
complex T T Tr T TG theory composition
Cu(TTA): 261 211 520 296 87.48 87.43 2TTA
Cu(TTA)2(Py). I 116 105 151 112 12.02 11.91 Py
It 241,305 213 304 298 78. 58 78. 51 Py +2TTA
Cu(TTA)2(DMS) I 115 113 153 121 13.30 13.37 DMS
1 247,286 204 312 284 75.82 75.74 2TTA
Cu(TTA)2(Ql). I 123 87 130 119 16. 82 16. 89 Ql
It 163 130 197 162 16. 96 16. 89 Ql
I 241,270 197 275 271 58.01 57.89 2TTA
Cu(TTA)2(Bpy) I 136 129 169 132 33.58 33.51 TTA
It 229 169 258 236 23.59 23.65 Bpy
m 275 258 322 284 33.55 33.51 TTA
a: TTA = 1-(2-thienyl) -4, 4, 4-trifluro-butanedione-1, 3; Py = pyridine; DMS = dimethyl sulfoxide; QI = quinoline;
Bpy =2, 2'-bipyridine; b: T., Tyand T, are the initial, final and peak temperature of d position step, respectively.
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Table 2 Length of the Coordination Bonds for the Title Complexes (10 ~'nm)

Cu(TTA): Cu(TTA)2(Py): Cu(TTA).(DMS) Cu(TTA)2(Q1): Cu(TTA):(Bpy)
Cu-0 Cu-0 Cu-N Cu-0 Cu-O(DMS) Cu-0 Cu-N Cu-0* Cu-N Cu-0*
1.912 2.011 2.076 1.934 2. 265 1.924 2. 545 1. 920 1.983 2.204
1.916 2.210 2.076 1.933 1. 965 2. 545 1. 935 1.981
1.912 2.011 1.932 1. 924
1.916 2. 020 1.911 1. 965

a and b refer to the O atoms of the TTA molecule coordinating to Cu through two and only one O, respectively.
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Fig. 1 TG-DTG-DSC curve of Cu(TTA).
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Fig. 2 TG-DTG-DSC curve of Cu(TTA).(Py):
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Fig. 3 TG-DTG-DSC curve of Cu(TTA):(DMS)
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Table 3 Kinetic Parameters Determined Using Several Methods for the Title Complexes

complex* method E/ (k) > mol™") InA K.M.® r
Cu(TTA): A-B-S 183. 4 18. 88 D2 0.9935
Kissinger 187.6 19.97 — 0.9927
C-R 184.7 15.03 D2 0.9916
F-W-0 188. 1 — — 0. 9954
Cu{TTA).(Py). I{I) A-B-S 125. 4(184. 4) 13.66(17. 46) R1/3(—) 0.9936(0. 9876)
Kissinger 130. 5(188. 6) 15.13(18.35) —(—) 0. 9925(0. 9903)
C-R 127.9(186. 5) 14. 82(17. 86) R1/3(—) 0. 9971(0. 9887)
F-W-0 132. 3(191. 5) —(—) — (=) 0. 9982(0. 9896)
Cu(TTA).(DMS) A-B-S 134.1(188. 4) 16. 41(19.01) R2(D2) 0. 9921
Kissinger 138.2(191. 2) 17. 08(20. 65) —(=) 0. 9964
C-R 137. 1(189. 6) 16. 86(19. 88) R2(D2) 0.9938
F-W-0 139. 8(192. 1) —{(—) —(—) 0.9979
Cu(TTA).(Ql). I A-B-S 114, 3(116. 1) 12.96(11. 83) R1/4(R1/4) 0. 9918(0. 9887)
Kissinger 117.3(118. 3) 14. 02(12. 56) —(—) 0. 9895(0. 9874)
C-R 116.2(117.5) 13.24(12. 35) R1/4(R1/4) 0. 9921(0. 9913)
F-W-0 119. 8(121. 5) —{(—) —(—) 0. 9935(0. 9839)
M A-BS 188. 7 18. 64 D2 0.9916
Kissinger 194. 4 19. 87 — 0. 9964
C-R 191.5 18. 96 D2 0.9915
F-W-0 196. 2 — — 0. 9927
Cu(TTA).(Bpy) [I{I) A-B-S 163. 4(149. 6) 16.37(14. 41) D3(A2) 0. 9926(0. 9912)
Kissinger 170.3(152. 3) 17. 29(15. 16) —(—) 0. 9901 (0. 9859)
C-R 159. 6(152. 8) 16. 85(14.97) D3(A2) 0. 9894(0. 9897)
F-W-0 171. 5(154.9) —{(—) ~—(—) 0. 9877(0. 9836)
M A-BS 191. 5 18. 54 D2 0. 9886
Kissinger 195. 2 19. 37 — 0. 9835
C-R 193. 4 19.01 D2 0. 9829
F-W-0 198.9 — — 0. 9884

a: The same as the note a to Table 1; b: kinetic model, the step I for Cu(TTA)2(Py): is actually & multiple reaction;

c: linear coefficient.
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Thermoanalysis Study on the Complex of Bis[1-(2-Thienyl)-4, 4, 4-Trifluoro
-Butanedione-1, 3] Copper (I) and its Adducts with Some Solvent Molecules

LU Zhen-Rong*:' DING Yuan-Chen' CHEN Shu-Hua’ XU Ying' YU Yun-Peng?
(" Testing and Analysis Center, Suzhou University, Suzhou 215006)
(> Department of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212003)

Thermoanalysis study has been carried out on the complex of bis[ 1-(2-thienyl) -4, 4, 4-trifluoro-butanedione-
1, 3] copper (1) and its adducts with pyridine, 2, 2’-bipyridine, quinoline and dimethyl sulfoxide in a dynamic ni-
trogen atmosphere by simultaneous TG-DTG-DSC technique. The experimental results showed that the decomposi-
tion modes of the solvent molecules were various according to the different structures of the complex, in general, the
decomposition of them was ahead of the decomposition of the ligand 1-(2-thienyl) -4, 4, 4-triflurobu- tanedione-1, 3.
Among them the adduct with 2, 2-bipyridine showed a quite unique thermal behavior. Several methods have been
jointly used to study the kinetics of all the thermal decomposition stages for title compounds, which showed that the
evolution of the solvent molecules was controlled mainly by Rn mechanism (or Am mechanism for 2, 2-bipyridine
adduct) with lower activation energy; while the release of 1-(2-thienyl)-4, 4, 4-trifluro-butane- dione-1, 3 was gove-

rned by D2 or D3 mode with higher activation energy.

Keywords: copper complex 1-(2-thienyl)-4, 4, 4-trifluro-butanedione-1, 3 dimethyl sulfoxide
pyridine and its derivatives TG-TDG-DSC



http://www.cqvip.com

